


Area Type Sub Model EstimationArea Type Sub Model Estimation

AT classification used in:AT classification used in:
-Estimating highway capacities-Estimating highway capacities
-Stratifying work trip attractions-Stratifying work trip attractions
-Summarize results of mode choice model-Summarize results of mode choice model

Why Modeling AT?Why Modeling AT?
- Should be sensitive with the changes in future data- Should be sensitive with the changes in future data
--Simple definitions not possible using individual zonal dataSimple definitions not possible using individual zonal data



Model Estimation MethodologyModel Estimation Methodology

“Model team” prepared a “Subjective” map“Model team” prepared a “Subjective” map
- - Used as the “Target Map” Used as the “Target Map” 

Area Types based on geography and local knowledgeArea Types based on geography and local knowledge
--RuralRural
-Urban-Urban
-CBD-CBD

Assumptions in Model EstimationAssumptions in Model Estimation
--AT of a TAZ depends on the PD and ED and/or LOSAT of a TAZ depends on the PD and ED and/or LOS
-AT of a TAZ is related to surrounding zones-AT of a TAZ is related to surrounding zones
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TAZs plotted by pop and emp density
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Model Estimation Methodology Contd.Model Estimation Methodology Contd.

Need for considering the surroundingNeed for considering the surrounding
zoneszones
Which Surrounding zones need to beWhich Surrounding zones need to be
considered?considered?

3 Approaches Tested3 Approaches Tested

Zones within a distance specified byZones within a distance specified by

- User (X)- User (X)
- A multiple (F) of Zonal Units (ZU),- A multiple (F) of Zonal Units (ZU),

       Where ZU = SQRT(A)       Where ZU = SQRT(A)
     and     and
    -Adjacent Zones (Physically touching)-Adjacent Zones (Physically touching)
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Model Estimation Methodology Contd.Model Estimation Methodology Contd.

Which approach gives best results?Which approach gives best results?
--Approach 1:  X is varied from 0.5 to 2.5 mi. @ 0.5 interval.Approach 1:  X is varied from 0.5 to 2.5 mi. @ 0.5 interval.

-Approach 2: F is varied from 0.75 to 2 @ 0.25 interval-Approach 2: F is varied from 0.75 to 2 @ 0.25 interval

-Approach 3: No variation-Approach 3: No variation

TAZsTAZs distributed graphically by W/ distributed graphically by W/AvgAvg. of PD and ED & observed. of PD and ED & observed
in GISin GIS
- - Better distribution of area typesBetter distribution of area types

-Difficult to define AT-Difficult to define AT



Observed AT classification from Approach 2, F=1.5

Observed Area Type Classification
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Model Estimation Methodology Contd.Model Estimation Methodology Contd.

Need of a statistical analysisNeed of a statistical analysis
DiscriminantDiscriminant Classification Test: Classification Test:
--Target classes : Existing AT classes from “Subjective” mapTarget classes : Existing AT classes from “Subjective” map

        Rural =1, Urban = 2, CBD=3Rural =1, Urban = 2, CBD=3
- Variables used : PD and ED- Variables used : PD and ED
- Results:- Results:

–– Classification function coefficientsClassification function coefficients
–– Classification tableClassification table
–– Case wise representation of observed and predicted ATCase wise representation of observed and predicted AT

Classification tables compared for each approachClassification tables compared for each approach
Approach 2 with F = 1.5 is selected to be the best for TriadApproach 2 with F = 1.5 is selected to be the best for Triad



0.7180.718  Overall Correct Class. RateOverall Correct Class. Rate

0.5130.513202044151533

0.5990.599171766466442842822

0.9960.996002250550511

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 1:  AT classification using PD and ED of individual TAZs Table 2:  AT classification using Approach 1, X = 0.5

0.7460.746  Overall Correct Class. RateOverall Correct Class. Rate

0.7950.7953131880033

0.6300.630353569969937537522

0.9940.994003350450411

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 3:  AT classification using Approach 1, X = 1

0.7430.743  Overall Correct Class. RateOverall Correct Class. Rate

0.8460.8463333660033

0.6320.632747470170133433422

0.9780.97800111149649611

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 4:  AT classification using Approach 1, X = 1.5

0.7320.732  Overall Correct Class. RateOverall Correct Class. Rate

0.8460.8463333660033

0.6130.61311611668068031331322

0.9820.982009949849811

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Discriminant Classification Results



Table 5:  AT classification using Approach 1, X = 2

0.7110.711  Overall Correct Class. RateOverall Correct Class. Rate

0.8460.8463333660033

0.5870.58715715765165130130122

0.9700.97000151549249211

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 6:  AT classification using Approach 1, X = 2.5

0.6870.687  Overall Correct Class. RateOverall Correct Class. Rate

0.8460.8463333660033

0.5580.55819419461961929629622

0.9570.95700222248548511

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 7:  AT classification using Approach 2, F =0.75

0.7210.721  Overall Correct Class. RateOverall Correct Class. Rate

0.5380.538212166121233

0.6040.604171767067042242222

0.9920.992113350350311

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 8:  AT classification using Approach 2, F = 1.00

0.7370.737  Overall Correct Class. RateOverall Correct Class. Rate

0.6150.615242410105533

0.6280.628191969769739339322

0.9840.984008849949911

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Discriminant Classification Results Contd.



Table 9:  AT classification using Approach 2, F = 1.25

0.7640.764  Overall Correct Class. RateOverall Correct Class. Rate

0.7180.7182828992233

0.6620.662151573473436036022

0.9900.990005550250211

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 10:  AT classification using Approach 2, F =1.5

0.7640.764  Overall Correct Class. RateOverall Correct Class. Rate

0.7690.7693030990033

0.6630.663131373573536136122

0.9860.986007750050011

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 11:  AT classification using Approach 2, F = 2

0.7620.762  Overall Correct Class. RateOverall Correct Class. Rate

0.7440.744292910100033

0.6610.661141473373336236222

0.9840.984008849949911

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Table 12:  AT classification using Approach 3

0.7350.735  Overall Correct Class. RateOverall Correct Class. Rate

0.6410.641252513131133

0.6250.625121269369340440422

0.9840.984008849949911

ClassifiedClassified332211Act. GroupAct. Group

CorrectlyCorrectlyPredPred. Group. Group  

    Classification TableClassification Table

Discriminant Classification Results Contd.



 Predicted AT Classification by Discriminant Analysis on Approach 2, F=1.5

Predicted Area Type Classification
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Figure 6: AT Classification using Temporary “Suburban” Category.
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Final AdjustmentsFinal Adjustments

CBDCBD
    -    -CBD CBD TAZsTAZs not properly not properly

separated from Urbanseparated from Urban
- Some - Some TAZsTAZs outside the target outside the target
CBD have high EDCBD have high ED
-Not contiguous-Not contiguous

   -   -Network density is used as anNetwork density is used as an
additional variableadditional variable

Outlying ZonesOutlying Zones
- If 70% or more zones- If 70% or more zones
surrounding a TAZ are ofsurrounding a TAZ are of
different ATdifferent AT

ED >= 10,000 and Hwy NetworkED >= 10,000 and Hwy Network
Density>=12Density>=12CBDCBD

<>rural and <>CBD<>rural and <>CBDUrbUrb

 PD (between 0 and 500) and PD (between 0 and 500) and
ED (between 0 and 1000)ED (between 0 and 1000)RuralRural

CriteriaCriteriaATAT
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